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Atmospheric	Implica5ons	
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Predic5on	method:	Glass	Transi5on	Temperature	(Tg)	

Tg	
Koop	et	al.,	Phys.	Chem.	Chem.	Phys.,	2011	

Tambient<Tg		
						

Tambient>=Tg		
						

Parameteriza;on	to	predict	Tg	using	elemental	composi;on	(molar	mass	
and	O:C	ra;o,	or	number	of	C,	H,	O)	was	developed		

Shiraiwa,	Li	et	al.,	Nature	Commun.,	2017;	DeRieux,	Li	et	al.,	ACPD.,	2017		



Viscosity	Es5ma5on	using	HR-MS	data	of	Toluene	SOA	
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Molecular	composi;on	
(Hinks	et	al.,	ACP,	2018)	

Predic;on	of	Tg	of	each	compound	

Gordon-Taylor	equa;on	to	
es;mate	Tg	of	dry	SOA	

Es;ma;on	of	Tg	of	SOA	with	water	
by	considering	hygroscopic	growth	
(κ	=	0.2)	and	the	Gordon-Taylor	
rule	(kGT	=	2.5)	

Es;ma;on	of	viscosity	using	the	
Angell	plot	of	viscosity	vs.	Tg/T	
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Global	Distribu5on	of	SOA	Phase	State	of	SOA	

Surface	
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Consistent	with	field	observa;ons:	
Liquid	in	Amazon	(Bateman	et	al.,	Nat.	Geosci.,	2015)	
Semisolid	in	Chile,	Mexico,	California	(O’Brien	et	al.,	GRL,	2014)	
Solid	in	Finland	(Virtanen	et	al.,	Nature,	2010)	
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Tg	predic;on	method	combined	with	a	global	model	EMAC-ORACLE	



Kine5c	mul5-layer	model	calcula5ons	
Simula5on	of	atmospheric	
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Water	
ac;vity	

Deliquescence	vs.	Ice	Nuclea5on	
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Mu,	Shiraiwa	et	al.,	Science	Advances,	2018	

Long-range	Transport	of	PAH	

WRF-Chem	
Lammel,	Cheng	(MPI)	



Summary	
Old:	 	Organic	aerosol	par;cles	are	liquid	oily	droplets		

SOA	can	be	glassy	or	amorphous	semi-solid	under	low	RH	&	T:	
1)  facilita;ng	long-range	transport	of	toxic	organic	pollutants		
2)  affec;ng	ice	nuclea;on	pathways	
3)  causing	kine;c	limita;ons	in	gas	uptake	and	par;;oning	?	

New:		
VOC emissions
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